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fO THE LORDS OF 

AND 

ADVENTURERS IN 

Mines in Cornwall. 



As the Merits of Meffrs. Boultpn and Wattes 
improvement of STEAM ENGINES have of 
late Years been much depreciated, and the fuperiority 
of Mr. Hornblower's over them hath been aflferted, 
and generally believed, I take the Liberty of ftating 
to you real Fafts refpedling thefe points, and leave you 
to decide on the cafe. 

Ifhall begin with layirg before you a Comparative Ac- 
count of the performanceof Newcommen's, or the old, 
Engines, and thofc of Meflrs. Boulton and Watt. 

lam informed by Mr. Matthew Mo yle of Chafe- 
water> who was Agent of Chafewater Mine when 
Wrought by two Engines of the old Conftruflion, that 
thofe Engines confuraed in Winter 7 Weys, and in 
Summer 5 Weys of Coals per day, oi 64 Euflieis each, 
and that the average may fairly be deemed 6 of fuch 
Weys per day. 

One •f Boulton and Watt's Engines was ereSedand 
forked that Mine in October 1778, which Engine in 
drawing the fame Water from the fame Depth con Turn - 
ed, from the 31ft of October 1778 to the ifl: of No- 
vember 1779, 54602 Bufhels, or iJV. 1^ 62?. per 
Day of 24 Hours ; difference 3/jf^. 2^. 10^. 

Capt« /. -ffrt^tfrfofGodolphinMinc, fays that when that. 

Mine 
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Mine was wrought by an Engine of the old conflriiftioD 
their general average conrumption w?s 2^ Weys, of; 
72 Bufhel >» in 24 Hours. Boulton and Watt's Engin::; I 
on that Mine c/)n:iim:d, fromi;^ ^lil o:' [i?idirv 1787 
to Febrruary ift 1788, 19804 Bulheis, cv 54 Btifhels 
(exatt y |- of a Wey) in 24 Hour?, laving i-^ Weys, 
being two thirds of theoJd Confuinption ; this Mine 
was 6ii fath:)m.s deep, when Boulton and Watt fiit 
began to \vark> the Oepth is now encreafed to 89 
fathoms and the Engine drew the Water, the lait 
Month ij»iiy)with 28/^. 2!^. Coals, which divided by 
31, is only 66^ 2 per Day or 3^ i2>2-5. The old En-I 
gine at the fame depth would, in proportion to ihel 
above, have conium^dL^^* O.i^. 16^. per Dav. I 

I will nowftatefiom au'heatic Documents to whiclij 
referencemaybe had ; that upon examiningthc Cuitom-I 
houfe Books at Trnro, a Debcntue or Drawl>aLkon| 
Coals, was paidtothe Adventurersof I'refavean Mine forj 
1917 Chaidronsof Coals,of36Bufhels each^froin 3iftof 
July 176810 Auguft I ft 1770, being two Years, which 
being reduced into \Veysof645. i^io'j^fV. 1=^. 4^? 
<^^ 539'^' O^- 19.5^ in one \ear, confumed on that 
Mine oy one Engine cjf the plvl ConPirudion* Boul- 
ton and Watt ercQed one of their Engines on that 
Miue, which from the 3 ift of July 1 780, to the ift o: 
Au{>;uft 1781, confumed \io^, i^. 145. difference 
418/ir. 2c^. 12B. — . Bjr theCuftom-KovfeBooksat 
Truro and Ppnryn it appears that a Drawback was paiiJ 
to the, M jaei^ of vVheal Virgin, Wheal Maid and Weil 
Wheal Virgin, from June 30th 1778 to July ift 1779 
for63&2^. 3^. 125 of 64 J8. confumed by lever 
Engines of the old fort>,t;xn working on thefe Mines 
In the latter end of 1779 thefe Mines ceafed working 
and in September 1782 were again fet to work b] 
|kveo£BouItoaand Watts Engines i from the 30th o 

Juni 
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June 1783 ^^ f'-i'V 111 1784 thefe Engines conlbnTiCd 
tiuly 2 3o.^K. 3.^. oB. th( ugh they muft have diawn 
the waiter fome fi^ thorns deeper towards the latter part 
ot- the tiHve, than the old Engines- The accounl rc- 
iiuced ii»4-o Money will Hand as under. 

Dr. Seven ^)ld En^rme* for 6362, 3, 12 Coals at 50s. per 15907. 6. 10 V 
By Five bouituii and VV dus fur 2030 3 o o^/^ »7 ^ 

leaved to the Aciv nnirers in Coal* only - - j£ 10830 9 4} 

lo which may fairly he added the Jbxpence Id "^ 
Wages ana Kepaurs on.Two Knginrs which ii has ! icoo O O 

been i)fiial 10 ellHnate at 1. 50 per Monih ea^h, ai f" 

ftv.iic'h rate it wii! amount for one Year »o J 

lor-ii livings, to the Adventurers - - ^'12030 q 44* 

I have always underliood,, but cannot joi'itiveiy iay 
th?t in T77Q the Seven old Engines, by which lijoie 
Tvliiic-s were then wrought, were unaUc to Iscep 
die Mine drciined, fo as to wxrk legularly, and thai it 
wasneceCTaiy to leek the alaf;ance of further Power, 
which (had not Mr Watt before this made his im- 
poi tant impiovements) mull have been of the old coij- 
mutt'on : this additional power to the Seven Engiiiej> 
liten v\'orkinj(, would have created fuch an cxpeiice, 
i^s, it ivS evident from experience fince, couluiu>t 
j'ave been long borne if atennpied ; v^heicas the 
Tve Enguies built by Boulton and Walt, had power 
iutiici-ent to profecn'e the Mine 20 fathoms deeper 
rnd, when that was expended, they by fuither ini* 
provemenls have enabled t!je Mine to continue near 
10 Years by encicafing the power, and reducing 
the number of Five to Fcur Engines ; viz. by ereAm »• 
on Wheal Maid Mine one Engine, in the Place cl tWo 
firft built on that Mine, which had got to the e^.ten\ 
of their power. It may not be deemed amifs heie to 
add that Capt. fV. Paul, Manager of the Confolidaled 
Tifljskci^ made a declaration at a public account in 1 783, 
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tiiat he had eicamiDed the cxpence 'of dra\<^ing tht 
water from thefe Mines, and found the whole (Bouhon 
and Watts favings included) did noi amount to fo 
much as it had before coft them, in drawing the wa. 
tej of Wheal Maid only by two of the Seven Engines 
formerly at work : this he candidly acknowledged he 
did in juflice lathe merits and charafter of Boulton 
and Watt 

It is more than two years fince I obtained from the 
Cuftomhoufe the above accounts of conrumption of 
the old Engines, at the Confolidated Mine»,and it then 
occured to me that cbjeftions w^ould be made to the 
bad ftate in which thole Engines were. To obviate (his, 
I procured from St, Ives the ccmfumption of two old 
jungines working upon Wheal Chance Mine, in Cam- 
Lorn ; thefe were efteemed very good one*, afnd if I 
recoiled right were held out asex remelypioper to cal- 
culate the laiioof Boulton and Waft's favmg.s by through 
the County. Prom the 3rd c^f Oftob. 1777, to October 
the 3rd, 1 778, their confumption was fop3iy. oq. loK 
of jzh. each; Boulton and Watt replaced thofc Engines^ 
by one of theirs, which confuned from September 
30th, 1780,10 October ift. i78i> 439 Wcy» 
Divide 4072 28 Bufhelsconfumed by fevenold Engines 
on Confolidated Mines by i29 968Bu{hel'^confumcd by 
Boulton and Wstt's in the fame time, and it will be 
f >und that the former exceeds the latter 3,133 times. 
yXoain divide 78,706 confumed by two old Engines on 
\v heal Chance Mine by 31608 confumed by Boulton 
aid Watt's Engine in thefame time, and the former is 
2,49 timrsmorethanBoultonand Watt's. As 3,133 ex- 
c cJ3 2,49 f^ much better was the performance of 
Wheal Chance old Engines, than of the old Engines 
on the Confolidated Mines, admitting the performance 
of Boulton and Watt's Engines on both Mines to be 

equal 
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•qual. It th*n follows that if 3,133 produce a faving 
in Coals to the adventurers of Confolidated Mines, 
of 7.10,839 9^' 4i per annum. 2,49, the favings in 
Wheal Chance, will produce /.8607 13J. orf. the fav- 
ings in Coals wlilch would have been at the Confoli- 
dated Mines had their old Engines been equally as 
good as thofe on Wheal Chance Mine. 

One third of/8607 iS-^o^- would then unqueftionably 
be due to Boulton and Watt for their favings, at the 
beginning to w^ork of thofe Mines, viz /•286g. 4/. 6d. 
whereas their agreement is only for 7.2500 and that 
fuiii not to be increafed let whatever power more be 
wanted. Where then is the jullice oF thofe complaints^ 
which have fli much prevailed, that the County has 
been impofed upon ? and what credit is due to the 
aifertions that Boulton and Watt have received fourfifths 
of the real favings inftead of one third, as firft propofed ? 
Suppofing from the above ftatement that the 
favings in Fuel at the Confolidated Mines were 
only /.8607 i^s.od. per anm. let us examine what the 
lavings will be in four other Mines only in that neigh- 
bourhood, in proportion to the quantities of water 
drawn at each Mine. 

I have been formerly defired by the Proprietors of 
thofe Mines to afcertain, from the accounts I take of 
the work done by the Engines, the water drawn at each 
Mine, in order to fix each Mines proportion of expence 
in repairing the Deep Adit, into which the water is 
deUvered : the laft account given into them was as 
under; 

Gall, per Min. Average Depth. Savings. 

Confolidated Mines — 1421,40 — 102 £^8607, 13 o 

United M in M 1296,46 95 — 7311,180 

Poldice 1233, 58 97 — 7103,120 

Chaccwater ■. 932, 34 60 33^^ ^ ^ 

tfoith Downs _— — — 1819, 41 ^^ 5940, 19 o 

£32285, 2 o 
Thus 
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T^ias it appears that the favings of Fuel alone on thcff 
Mines, (the ratio being calculated fvora \^ he A Ch^ nce> 
,wouldbe/.32 285, ^x. ocf, onethirdof jvhichB-^uhc nand 
"Watt's part is /lO 761^ ly^^i. whereas if al thofe vline* 
hadpaidtheirfulllavings/2CfcrJ/?/^/7^7^r<fe'w(rw/, it would 
have amounted to LS'joo^os.od cniy;bct ifihefav- 
ingsonthefe Mines were calculated Zj/ tk( perfrwance 
eftke Enginrs on the Confolidated M nes, ihey would 
then amount to/40 62 2, 5^. oi. one third of which would 
he /.13540, 15X. od. half as much more as the 
Sums agreed for; and nearly- f>ar times the Sura 
Boulton and Watt are aftn illy rece ving f)*om thefe 
Mines which ar all, except Chace water, now workirg. 

Further; I havendwinm\ prffeffion an attefted Copy ot 
a CertificaCedafteJPoldice M.ne Ocrob. r ^b 1778, That 
in 61 Days (the M >nths of Auguft and September that 
Year,) Two Sieam Engines then in working oti that 
Mine, drawing together 58 Fathoms of 17 Inch Punips^ 
Six Strokes per Minute 0(5^ feet long each, burnt 
T468oBu(hels of Coals, figiied by the Revd f^. Hawkins 
Tremayne, J >hn Wiiliams Purfer, Richard Will- 
iams fi'^ft Captain and Thomas Brown, Co^l IVheekr., 
An Engine on that Mine from the 29^h of February 
to ill of July laft, of Houlton and Watt's Conftruftion, 
drew go-i- Fathoms of 17, 9 of 13 ad 17 of 6 Inches 
Diameter, equal to 98 nearly of 17. 6 feet Stroke and 
7, 73 ftrokes perMniite,and burnt in 122 Days 17648 
Buiiiel s of Coals ; 61 Days confumption is 88246^ 
By arithmetical deduftionit wU appear that had thc^ 
old Engin:"s done as much work as that of Boiilton 
and Wart's now in worknig and gone at the fa 7 c rate, 
without noticmg the length of Stroke, they would 
haveconfumed 30, 649B. in6i Tays, whereas the pre- 
fent Engine only couliimed 8824 Bufhels, the former 
cxcecd.ng the latter 3, 47 times> a greater proportion 

than 



than above Rated at the Confolidated Mines. 

But perh?ps thefaireft trial of the real Comparative 
merits of the ^e two kinds of Engines, was made at 
Hawklbury Colhery near Coventry. 

Bouitonand Watthadereftedin 1776 one of their En- 
gines on th?.t Colliery, on their ufual Tertnsof being paid 
one third ofthe fuel faved thereby this acc<"untremained 
linfettled till 1779, the old Engine which had before 
drawn their Water wasflill (landing and it was agreed 
that a fair trial fhould be made by each working 48 
Houi'S, and as the water was drawn to the furface, a 
pool was made to receive the water f r m each Engine 
whereby the number of ftrokes it would require to fill 
it by each Enginemight bcafcertained, and fix months 
from this agreement were allowed for each Engine to 
be put into the befl poffible 01 der. This experiment com- 
menced on the fifth and ended on thcfeventhof march 
by the old Engine and was begun the 12th ard ended 
the 1 4 th fame month by Boultonand v\ att's Engine: the 
lefult was as under ; 

Old Engine drew 84124 Cubic feet of water, and burnt 348 Coals 
Bonlion and Watt's Engine 99711 - - - -and burnt 96 1 12 

\X 84124 requires 348 then 00711 will confume 412, 65 

4^du£l i^QuUon and WatCs real confumption 96, 3 

difference 316, 35 

the former exceeds the latter 4, 28^ times which is much 
more than appears from any ftatementsinCorj:w2ll. 

I have the prefs copy of the Origiral Certificate, 
which is drawn at great length, and figned by Matthew 
Boulton^ George Taylor, the aftive partner in the 
Colliery, William Plant Gierke, and Logan Henderfon^ 
and bears date Hawklbury March 15, 1779. 

The t wo laft named certificates, it will give IT r pi eafurc 
IHihcwto anyperibnwho may bedcGrcusolieeingthem* 



r 16 1 

Ihavc, rhopcjnthc foregoing ftateracntsfufficicntljr 
evinced the fupcriotity of Boulton and Watt's, over 
Newcommen's tlie only Engine in ufe or at lead capa- 
ble of draining deep :Mines, before theirs. I woukl 
beg leave before I totally quit this.fubjeft, to make a 
few refleftions that naturally arifefrom it ; and hope 
to be underftood that in doing this I mean no offence 
to a fingle indiveduaL 

It isobvious that unlefsBoultonand Watt's improve- 
ments had been brought into ufe at the time they were, 
this County could not have had the benefit of working 
their deep Mines, particularly thofe I have before men- 
tioned as it is evident from experience that they could not 
have fubfifted under the enoimousexpenccof the old 
Steam Engines, 

I muft confefs that in dependently of any fums I have 
received or may receive for acftual fcr vices, I confider 
myfelf as highly indebted to Boulton and Watt for if 
by their means Fenton aud Co. had not been able to 
profecute Chace water Mine, that Co. muft have in- 
evitably fuftained the heavy iols of 50 or /.60, 000 ca- 
pital, whereas that fum was totally recovered ftom the 
year 80 to 1784. and entirely through and by means of 
Boulton and Watt's improvements; may I not without 
impropriety aflc whether there be not many others who 
if they turn circumftances in their minds, muft 
make the fame acknowledgments. 

The Lords of Mines and Merchants muft be con- 
fidered as particularly benefited, but may not the nu- 
merous working people be deemed the moft indebted 
of any and when the natural confequenccs of conlump- 
tion of every fort, are confidered whither may not the 
goodeffefts be irradiated, the landed Imereft, the Farmer, 
the Shopkeeper, the Collieries in Wales, Shipping, Cop* 
per works with their vaiious dependencies, duties and 
* . Excife 
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£xcilfe paid to Government for all articles of conf ump-- 
tion in the Mines, as well as by the people whom they 
fupport ; the account is already fwollento animmenfity 
not eafily concentrated, and cannot but convince 
every candid mind, that it is an improvement caufiing 
more beneficial confequcnces then were ever eiFefted 
by the genius of one Man, fince the commencement 
of Mechanic arts,bu( ifthe view ofMrW's improvements 
be extended beyond this County, and the various ap- 
plications of his Engines • be alfo properly confi- 
dcred, there is no doubt but that, as a national Benefit 
it is unequalled. I forbear to enter further into this 
fubjeft, many other circumftances might be mention- 
ed but my, wifli is only to ftatcfuch fadls as tend to 
do away the prejudice, which partial reprefentations 
may have raifed in the minds of many, who have not 
been well informed of the real merits of the cafe. 

Before I enter upon a comparifon of Boulton and 
Watt's Engines with Mr. Hornblower's, it wrll be ne- 
ceflary to explain my ideas of the proper manner of 
making fuch a comparifon. The Engines to be com- 
pared ought to be as nearly as poflible in fimilar cir- 
cumftances. Now it fo happens that there is noEngine 
of Boulton and Watt fbadvantageoufly circumftanced 
as Tin Croft Engine of the conftrudion of Mr. Horn- 
blower. For the power of an Engine is not wholly 
expended inraifingthe water, but a very great propor- 
tion of it is employed in overcoming the vis inertiae of 
the pump rods, the refiftance of the water in palling 
hroiigh buckets and clacks^ and the friftion of various 
dnds, which may arife from the particular difpofition 
IT fituation of the pumps; befides thefe, it is neceflary 
hat the Engines to be compared fhould be as nearly 
5 p<!>ffible under the fame load in proportion to the 
fewer of eacb^ but the moft material lequifite is, that 

they 



theyjhouldbewerkingaithefante rate^ 0r nu77i!her (\f 
Jlrokesper minute. This wilj be evident from the 
flighteft infpedlion of the efFefts of Tin Croft Engine 
perbuflieiof coals, which I intendtoftate, when under 
different loads and at different rates of working, 
l.aftly Engines to be compared ought to be nearly of 
the fame fize ; for ilie advantage of large over fmail 
Engines cannot be denied, although Mr. Hornblower 
has held it out to be much greater than it really is ; In 
one of his piDlications, he fays^'Mr. Hornblower not 
havnig yet made very large Engines has it not in his 
power to compare, on fair grounds, his machine with 
fnme verv powe.ful ones of MefTrs. Boulton and 
Watt, ih refore the hitter may feem to Icflen the merit 
of Mr. Hornblower's invention^ but the only pofEble 
wav that a juft compirifon can be made, mull be be- 
tween Engines of the fame magnitude, becaufe the ad- 
vantages in favour of large Engines are on various ac- 
counts very great." I quote this becaufe it ihews 
that we agrc;^ in our Opinions of a fair comparifon 
with refped to the difference between large and fniall 
Engines. In my opinion itconfifts only in thefriaioii 
of the pifton in the cylinder and the expofure of the 
furface to th^ condenfation of the atmofphere, the 
fricflion of every other part of tlie Engine being in 
proportion to the power. An Engine of 60 inches 
diameter is of four times the power of one of 30 whilft 
the circumference of the piflon, and expofure of 
Surface are oniy as two to one, to what that may 
amount I cannot fay, but I conceive thofe which I 
haveflated are theonlyadvaniages. Mr, H. Williams, 
a praftical Engineer, fays that he has made an experi 
ment upon a 66 inch Cylinder of Boulton and Wall 
at Coal Brook Dale, and he foundthatS cwt. made the 
pifton, when properly packed, move through the cy lin 
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ileT^>a3 Faft as \t uAially worked ; if fo, the dlSercMt 
-is not extraordinary. 

It was really unfortunate that Boulton and "Watt 
had no Engine working in the County which Mr* 
Hornblower would admit as proper in rcrpeG to fizie^ 
to be compared with Tin Croft tngine when he firft 
fet it to work, but what weie under extremly difad- 
vantageous circumftances and very unfit fubjeAs of 
comparifon : The two which might have been allowed 
by him were; one of 24 inches upon Poldice Mine* 
This Engine is loaded with two Rods perpendicular 
about 100 fathoms, each of which Rods works, at 
that de^h,a haif wheel uhefe wheels together draw 
flat Rods from 50 to 60 fathoms and then raile water 
£rom pumps diagonally upon the underlay of two loads* 
This machinery mmft u na voidably produce much frifti- 
ou which it requires a great deal of the power of the En* 
^ine to overcome. The other Engine was onccf 
20 inches diamf^ter fet to work on Seal hole Mine ia 
St. Agnes in June ijpi* This Engine has alfo near 
So fathoms of dry Kods^and ^orks pumps 87 fathoms 
long, m five Jifts : The friSion of fo many buckets is 
a great dr^i whack on fuch aimaJl Engine, but the great* 
left difadvantage is uncommonly bad water, which pre- 
c;ipata;ces a iediment that has^ tn the fp^ce of one year^ 
burnt out two boiler *(! have in my poflefljon a 
1 unripof ihis two inches thick produced in 1 4 days) It 
<:aQnQt be cxptfted that coals can, through fo thick a 
ill bftance, evaporate water with io much eSts&^ zs 
'-where no fuch complaint cxHlfs* 

I cnuft now l>eg leave to ilate the grounds i haire for 
<:oDctuding the performance of Tin Croft £n£^ne 
^^obe as under^ 

"Thecottlumption of coals, Trora 5ts fettingto worik 

Jti> tjje end of Februarylaft, was procured mc by & 

v.,. fricJMl 
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friend. In March and par! of April by the Captaip 
©fthe Min^ \ The depths in March 1791, frorfi 
Memorandu.ristaken at thetimc. The dcp h h work- 
ed the 22nd May 1791, from Mr. Hornblower was 
.loTm. one ft. and the depth in March Jaft was 27-I- 
faihoms. lean only then divide the i jj^ fathoms funk 
from May to March by the intermediate months to 
find the Monthly average ; lyi fms. by 9 is. 
^ifm. ^ft. 8/\7x.. The rate of going 1 can only afcer- 
tain from my own obfervation during laft fummer, 
and the information of others, particularly one of the 
Engine men, who acknowledged it to be four ftrokes 
per minute 'till November, when the water increafed ; 
the particulars of its performance in Feby. March and 
Apiil 1792, are, I beleive juft, as 'though not acknow- 
ledged by Capt,^ Jofeph Vivian to be fo, they were 
not contradi(9:ed when fhewn to him. ' I wifli it were 
in my power to date. from better authority the real 
depths at the time, but all my late applications for in* 
fiMiiation, although many^ have beeq without cffedl. 
As it will not be necelTary * for my prefeiit purpofe to 
calculate the effeAs of every month> I will content 
myfelf with inferting the load of each month as far 
as in mv power together with the comfumption and 
rate of going. 
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MefTrs. Bonlton and Watt erefted the laft fpring a» 
Engine.upoti Whea 1 Jewell Mine of 20 inches Diatneter 
which \Va& i'ct to work in funelaft, A Counter was 
j)ut on the beam at three o'clock in the afierhocn 
July I ith, and was taken oft'at|-pafl three on the firft 
ai Auguft : It then flood at 60617060. 

clevenih of July it ftood at 0035804a 



259020' 
but, as this Engine mates two ftrokes in thecylincier 
for one in the pnmp, the flrokes in the pump wih ic 
1 29510^ made in ihe above fpace of 2 1 days and -|- of 
an hour (viz.) 30285 minutes, 4,27 ftrokes per min- 
ute, which n ay D.e deemed the average late of worki? 
ing through themontli- 
1 he account of the load feat me figned qv the captain is as un'ler. 
F. F. I. inch F. !• load Ub, \foot high 

NonhShaft 10 5 10 9 box? 3 10^ ftro. 1817.643 1 ft high 7043.3^ 

South ditto 9 4 o 91 3 c> 1691,6 6343j5 

l^oufewat. 8 3 o 6g 3 6 654 *. 2289 

Vuppy 4 1 Q ^^ 3 c 333: 12487 



iilf. 44q6, 2 16924,56. 

Coals confumed in 31 ('ays of that month are 319 B 
©r 10^ 2p per day, muhiply the minutes in 24 hours, 
i4|0» by 4, 27> and the Produd 6148,8 divided h^ 
10, 2g Coals confumed in 24 hours, gives 597, 5 ftrokes 
per bufliel, whi^^h fum multiphed into 1C924, 56 lbs. 
raifed 1 foot high, produces iq^U2 424lbs» railed 
I foot high per BuflieL I underftood lhat» Ibaie 
davs after the nth of July, the water in Wheal Jewel 
did not fapply the Pumps at the rate at which 
the Engine was then working, which from 
the nature of its conftrudliorv cannot work flower 
Aware t^at an obj^'^ftion juight be made oa that ac 
count to the periormance> I got leave to put dowi 
kndeis from the adit to the pumps to keep the pump 

perfedi 



|leffc(5ily fuppHed. The Trial commenced iri thU 
ftate at Three o'Clock in the afternoon of the 25th July 
and continued to the fame time on the 28///., 72 
hours ; in V/hich time the Engine made i865oftrokes, 
and conlumed 30 bufhels of ccals, which gives 6ai,66 
flrokes per buflid and multiplied into 16924,, 56, 
as before, prbduceS 10 521 321 Ihs. weight raifed per 
bufhel of coals. 

Oh thfe iSth, when the lafl Trial terminated, it was 
receffafy to flop the Engine in order to make feme 
alterations in tbd pumps ; the water was again in fork the 
2yth, at 12 at noon, from which time to -Irpaft 3 on 
the ift of Auguft, the pumps being perfectly liipplicd 
as befbre, it made 20255 ftrokes in the pump, and 
burnt 34 biffliels of Coals ; which is 596, 9 flrckcs per 
bufliel and produces I0i0226glbs. weight raifed 
I foot high perbulhel. Wheal Jewell 20 Inch Cylin- 
der iilb. to thd inch, the whole power is t^igj^lbs. 
prefent load 4I96, 2lb. little naore than one third of 
it's whole power. 

Tin Croft il Inches Cylinder^ 16/^. per inch, the 
whole power is 5541, j/bs load in July 1791, 1832,6/^ 
hearly one tliird of it's power. The rate of gomg is 
alfo rieiarly the fame, fo that the performance of 
Wheal Jewell, ill July 1 792, may be deemed a fair 
comparifon With the performance of Tin Croft in July 
1791 ; and it will appear, this admitted^ that taking 
the loweft of Wheal Jewell, it exceeds Tin Croft as 
lO 102269 exceeds 5742012.. In felefting the 
hionthof July 1791 at Tin Croft, I had in view the 
following part of MefTrs* Hornblower and Winwood's 
Advertifement of the 30!hof July 1 791, viz "Meffrs. 
** Hornblower and Winwood have, by their Engineat 
" Tin Croft, exhibited a Machine which evidently 
** iurpalfes eVery other of the kind in a doubiepropor- 

tion " 
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Ikm. ** I would further obferve, that Wheal Jewell 
works 1 08 fins. 2 feet of fl^t, a,iid 9Q fms. of perpen- 
dicular Rods ; Tin Croft only 28fra$. perpendicular. 
Wh€al Jewell has the friftionof 4 buckets, Tin Croft 
had in Ju.y 1791 atmcfta. Wheal Jewell being ro- 
tative, muft 9iake the exa£t length of it's (Irokes ; 
whereas Tin Cypft, working reciprocally, cannot eafily 
be^kept to it's length of ftroke ; and though I have in 
that month, called it 6 feet, I doubt it's ever being 
fettomoretharjsf. loin. Thefc circmnftances cannot 
be deemed advantages on the part of Wheal Jewell. 
Left it ih^uld be imagined, that Wheal 
Jewell' is of a coaftruftion, fuperior to others of Boulton 
and Watt's Engines, I would obferve, that it is built i 
upon the very fame Principles as all their other double- 
-Engmesarc, with the addition only x)f rotative wprk, 
which is calculated to combat the vis inerti^e of flat 
and dry Rods, not differing in the fmallcft matter from 
Seal Hole Engine ; and which addition to that Engine 
has been highly condemned by Mr. Hornblower's 
friends, as producing mu^h frifiion without adequate 
benefit. That it produces fridion is beyond doubt. 
But I will notice a pother circumftance attending thefe 
Engines of worfe confeqacnce, forat every footftroke 
made in the pumps, thefteam and exhauftion Valves 
muft open ; whereas Tin Croft Valves only open once 
in every 6 feet of flrokes made in the pumps. The 
opening of the Valves io often muft fubjefl; the Bngine 
to atwafte offteam. 

Boulton and Watt had an Engine working fom^ 
years ago upon Trefavean Mine; the diameter oj 
which was 28 inches j not very objeftionable on ad 
count of it's fize, as it is only one inch larger thaii th^ 
largefl of Mr. Hornblowcr^ft Cyliciders on Tin Crofii 
This Engincj in February ,^^85 drew 71 fms. d 
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fix inch Box 5227/^/ and 2 yf of five inch 1405/ii, in 
the whole 6632/^j ; made 3092-20 ftrokes, burnt 606 
BuChels of Coals, 21, 64 per day, fix feet llroke, 7, 66 
flrokcs per minute effeft 20304265/Aj per Bufliel. 
The whole power of this Engine, working eight teet 
infide, and fix in the pump, is 8620/^x, the load 660^2 Ibs^ 
is not much above -|- of it s power. The power of Tin 
Croft Engine being as before •5541,7/^5, it's load in 
February and March laft, 3971/^J, is alfomore than ^ 
of the power. Therate of Tin Croft Engine in thefe 
months is 8 ftrokes, that of Tiefavean 7, 66 ftrokes 
not materially different. Thefe Engines, therefore, 
are pioper to be compared together. Hence it ap- 
pears that Bouhon and Watt's Engine exceeds Mefi'rs. 
Hornblower and Winwood's, as 20304265, exceed 
12381719; nearly in the proportion in which Wheal 
Jewell exccedsTin Croft as before. Theperfoi mance 
of this Engine was pretty much the fame for four 
months together, whilft under the fame load and 
number of ftrokes; and it is to be oblervcd thatfhe 
was burthened with the friftion of 5 if not 6 buckets. 
I underftand that Mr. Hornbiower objects to any com* 
parifon which may be drawn from Trefavean,becaufe 
the Engine is nt)t now working ; I am therefore 
obliged toftatethatthe Adventurers paid t];e premium 
for this Engine, by calculations made from Tables 
formed for that' purpo^ie ^ that two Counters were 
fixed upon the Beam, the key of one of which was 
kept at the Mine ; that the load was fpecificd by the 
Captains or Pitman ; and chat the quantity of Coals 
confiimfed was taken from a book, which was fworn to 
by the perfbn who made the entries. It is not to be 
fuppofed, that the Clerk, who regularly attended the 
taking of the counters, would permit the number of 
ftirokes to be exaggerated, or the load to be given more 

than 
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than it really was, or caufe the quantity of Coals tote 
called lefs ; becaufc all, or any of thefe, would fulvr 
jed the Adventurers to a larger payment than juft. 
The CUrkon that Mine regularly af£(ited in making 
the Calculations, and kept a duplicate of the accounts 
now in my pofleflion : which duplicate Mr. John 
Williams of Scorrier Houfe aiithorizes me to fay that 
he has. Thefe accounts, which cannot have been 
now made for the purpofe of comparifon, can be fur- 
ther authenticated upon the oaths of G. Vivian and 
the Clerk of the Mine, and muft therefore be-deemed 
£S good and fufficient evidence of the ef{e<^$ pf tlic 
Engine, as if (he were in acftual working. 

Seal-Hole Engine, though under the unfavourable 
circumftances before ftated, and more particularlj^ in 
June laft, when working with a boiler, which it Wjas 
neceffary to take x)ut, and repair immediately after- 
wards, did in that month make 308715 Strokes of 4 
feet long, under a Load of 7055/^, and burnt S/iT. 2c^. 
135, of Coals ; which amounts to 7, 14 ftrokes per min- 
ute and 20,83 bufl^els of Coals in 24 hours j 493,94 
ftrokes p.^r buihel, and 282«0 /^J. 1 foot high 
Thefe multiplied together give 139^8986/^ i foochigh 
perB. ThisEngineis little morexhao^-lo^tded, and workis; 
nearly i ftroke per minute lefs than Tin Croft did in 
March laft,and yet producebabettereffeft, as 13938986 
exceeds 1238 1719. F.urther<;hy way of comparifon 
with the efFed of Tin -Croft in April, in Captaip Tre- 
viihic'.'s trial of 24 hours, I muft beg leav^e to produce 
the performance of Shadwell Water Works Engine, a$ 
there are no Engines in this County ofequalfoe that; 
have worked at the lame rate. This Engine is 27 in- 
ches diam€ter,load 15 fms. of 12 finches, 4875/^ wrought 
16, I per minute of 8 feet long each, made 776 
ftrokes p-r bufliel of Coal, and produced an efifefit.of 
30264030/3. X foot high per bumel. But as this n^aV 



JDedbjeftcd to, on account of the rate of going, I ,w}|| 
^;ve the effecfts of Ibme large Engines in Cornwall 
jiearlyupon par with Tin Croft as to number of 
ilrokes. Ale and Cakes-Engine, July i 786, working 
io,4ftrokesr3,Hed 31338850//^ perbuftiel. PolgootH, 
jnDecembe;r ^rid January 1785^ working 11,05 ftrokcs 
laifed 2p2u^yy)lbs. per bulhel. 1 leave dedu<ftions 
lo be made for fize. £ut to Ihew, that the 
^aJvantage derived from it is not fo great as has 
beenrcprefcntcd,! >vi(lflate the yearly a verag e perfor- 
mance of fome large Engines a<auaHy felefledtobe 
^iven in evidence before Parliament this Spring, if 
iuch tdUmoiiy had been permittcdo Ips. 

'..1783 wheal Virgin Eaft - z^g^o^t^ 

1-783 Poldice £a5 - - .21304762 

i784:Dittp - ' - - 21630795 

1784 Dolcoath • - 22646554 

1785 Ditto - - 2*396891 
.1786 Poldice - - 21652429 

'Tbefeare not fo materially above the performanec 
lof Trefavean, asto make the fize. fo great an objeft a$ 
|it has been reprefented. It is true, that the large 
|Oouble-*Enginesiiave exf;eeded the above cpnfiderabl)^, 

Jn 1789 Wheal Msiid 6,71 Strokes p<;r ^Miijutc 26ii6o34/^j* 

1790 Diuo ^6,83' . ' 25231695 

iind Poldice, inibuir months, begin ing March the >ft, 
>nd ending Jiine the 30th, laft, produced an effiefl: at 
?»73ftrokes per minute, of 26737339'^/. 'Will Mr. 
Hornblower .undertake to'erett an Engine of his 
totiftruftion, equal to Wheal^Maid in power ? To pro- 
duce that .power, »wil] it not require Two as large En- 
ynes as Ije .would wifh totry ? And will not thefc, with 
Ihcir Apparatus, cpftmiich more than ^hcal ^IVIaid, 
and when ,ere<fted,^'confurpe ,much more fuel ? The 
^wer,of Tin ..Croft Engine i6Ib. to the Inch of the 
linaller Cylinder is 5541, j/Z^j. the larger Cylinder is 
7 Incites, with a ftroke of 8 feet infidc and 6 out:. 
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ii^spctver at io-|/^. to the Inch, is 8015,7/^, and If 
will work a pump of gi Inches diameter niearly 45 fra». 
whilft the Engine in it's pre fen t ftate, when loaded 
to i6lb. will only work 3o|- fms. Detach the finaUei 
Cylinder from the Engine, and conftrutft theotherasit 
ftandsonBoulton and Watt's principles, and it is evideni 
ihattheEnginev^iHenabletheAdventLirerstofinknearlj 
half as much more than Mr.Hc.rnblower pretends todo 

When this Engine i» loaded and working ^ 
ftroke^ per minute^ the effecft of 23084928 lis 
Will be produced by t4bu{hs. of Coals confumed in 21 
hours, which, from expciience in other Engines, Boui< 
ton and Watt may iafely guarantee, when the pec\i 
liar cjrcumftances cf the few dry Rods and ButketJ 
good water &c, of Tin Croft arc Gonfidered^ Th 
expence of altering this Engine will not exceed /lOo 
and when ft ihall have attained the depthof45fathoinl 
it may again at a like expence be altered to go to tl| 
depth of gci ^'athoms, by making it Work double, pi^ 
vided the water do not increafe^ 

From the vihole of w hai is here faid, it may befair 
deduced, thirt this County h: th been thefc ten yea 
indebted to Mr- Watt for the puM er* of working il 
deep Mines. 

I am ready to acknowledge, that the flaie .of t1 
Minesj on account of the incieafed eipence natural 
attending their iiicrea^'ed deaths, is fuch as to lequl 
the adoption of evcfy Improvement. I thihk I ha 
pretty dearly evinced^ that very little is to be expci 
ed ffofn Mr* Horn BLOWER i to whoni then muft t 
County refort? If any alTiftance c n be afforded 
liili/lbebytheefrortsofthe'roldahdbeftfriehdMrWs 

I well know, thatwhst he has already done, was 
fruit of a long and contiiiued application 0/ his! tnei 
powers iwitnefs bis having clearly known tlie prii 

1 
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plc« i« 17.65, the* it took him 6 Years to cofitrivie 
inechanical apparatus to put thofe principles into prac- 
tice. ' Since Aat tim« he h^s been much 45inj)loyed in 
ft 11 Jfurtiier impravirig the iLcchanical parts of hi^ ow^ 
Engiru^s^ Tlitfe efforts of mind, ahd this Iitboriou^ 
applix^ation, Have greatly injured his cbnflitution ; and 
iho* be has been rewarded with.moderate profits (which 
by the bye, public report and public afferiion have 
niucb exaggerated), yet, in ray mind, had they be^a 
much greater, he would not have been repaid for the 
lofs pfhealthjwithaul whijcblxe caunot enjoy hiswell^ 
earned independence. 

Suppofing an improvement equal to that made by 
Mr. Watt werciiowto be propofed; would not the 
County fubmrt to pay the Inventor for a termof year^ 
the fame proportion of favings Boulton and Watt 
agreed to take ; and though a fuperior improvement 
even to this Ihould be offered to the public before the 
expiration of his term, yet that he fhould ftill enjoy 
his profits to the end cf that term? Bui I ihave been 
here arguing upon an impoffible cafe., for J find that 
the Coals confumed ai the Confolidated Mines in one 
year ending thje firft Inftant are only 2856/if^. Oc^. 6B. 
^hich ajt 50^. per wey amounts to l;^X40 10. px. 
if it be poiEole to tave out'of,/7i40 i^^grf.jthejTumpf 
/10840 :i3J-. 9^. it will be alfo poffible that there may 
arife a man capable of rendering to this County the 
like fervioes Xo which they aje now indebted to Mr.Watt. 
I 3iad rfieaily forgot to anfwer an .objcSion 
madcagainft calculating by ftrokes taken fromCountcrs 
under an idea that thev:take.in parts .of, as w^U ias 
^ivhoie ftrekes. ,AU xwho ,\indecftandth€ conftruQion 
aoftbeie machines knew that theycanaotpoffibly cnu,- 
xnerate iinSore ,ftrokes than are really made, And I ;bc- 
^ii&yc .aB Enffine xDLuft at kaftnaake two-thirds ^f * 



(troke before the pendulum will vibrate paft it %teXi\ti 
1 apprehend theobjedion lies a^ainfft the ftrokes which 
are made when an Engine feta .to-work, and before the 
i)umps are filled vy^ith water ; TKefe part* of ftrokes 
happen ftldom and when they da, it is not clear thar 
many are fnarked ; however thofcwho doubt may fatif- 
fy thenrielves by enquiring at afr Engine liow often 
and what number of luch (horf ftrokes are ufually made 
at a time, and I am fatisfied on enquiry the number 
will be found /o trifling when compared with the num- 
ber in a ihonth as entirely to obviate that obj6ftion. 
Further let aiiy man (not knowing for what reafon) be 
defired to pay attention to the rateofanEngincs going 
when in fork^ as often during the courfe of a^ month 
as he pleafes,.fay tyiro; or three times a cfay, let liim put 
down his pbfgryatiohs, and I will engage that thd 
average ofthofewiil be found to bemtich morethan the 
Counter will ihew.^ I have obferved this in an hun- 
dred inftances . . • v , . . 

I have been led into much greater lerigtli than 1 at 
firft intended, willin^to dojuftice to thefubjcft. M'^ 
aim has \^^t\\ at ciearnels, and, if I have made myfelf 
underfiood, the end will be anlweied. The authori- 
• lies fof ihe fads which I ha:ve ftatcd can be eafily ap- 
pealed to and the truth afcertainedi Thededufticns 
from thofe fads are, as far as I know, ftridlly tightif not 
dete(3ionJsr eai'y; . The very high ppiiiiori \ entertain 
of Mr. Watt's abilities \yiil, I truft, excufe wli^t I have 
(aid iri his favor ; to have faid lefs would not have 
fateri doing hina common juftice. I have avoided, as 
much as poffi'jle',any refleftionson Kin Hornblower, 
^though a little more migtt have been juftified by his 
example* My wifli is to deprecate the prejudice of 
the pubhc, and to reft the merits of the feveral parties 
«in the truth or falfehood of the particulars 

Eereiit 
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liereiii difcujQTed. 
I am 

Your moft obedient humble Servant 
THOMAS WILSON. 
TsuRO 6th9 Auguft 179c. 

P. S. Since the above went to prefs, I have re- 
ceived a copy of a Letter from S Bull, Superintend- 
antof the Locks of the Birmingham Canal, dated the 
1 7th, and inferted in the Birmingham Gazette of the 
£Oth, of ^pril 1778, addre ff?d to the Committee of 
that Canah — As it contains the opinion of that able 
Engineer, Mr. John Smeaton, as to a Steam Engine 
of Meifrs. Boalton and Watt's invention then lately 
eredied on the Canal, I cannot refiain from commu- 
nicating it to the public. 

It dates, that Mr. Smeatdnon the Wednefday before 
the date of the Letter, made an accurate trial of this 
Engine : that it did not confume more than 64/^/. 
weight of Coals per hour, when working at the ra e of 
II ftrokes a minute, (each ftroke being 5//. io/«x.) : 
that the diameter of the working barrel of the pump 
was %o Inches^ and the perpendicular height of ihe co- 
limin of water 26//. logins, eqiia: to ix^fbs to every 
fquarc inch of i\\z Pifton : thediameter of iheCylinder 
being 20. Inches equal Beam. 

It further ftates^ that Mr. Smeaton declared that the 
beft new Common Engine, with ail his late impiove- 
ments» would have required 194'^/. of Coals to do the 
fame work: and that a common Engine, with ut his 
improvements, would have cunfumed a ft.l> greater 
quantity. According to this llatement theefteftsa- 
mounted to 26^ millions of pounds t foot high for every 
I20/^. of Wcdnclbury Coals, — not equal to a bufliel of 
Newcaftle or beft Welch Coals in iheir efF ft. The 
Certificates and Copy of Letter above refered to> may 
beinfjpefted at the Office of Mr. John Edwards Jiinr. 
Attorney^ Truro ^ during my abfence from Cornwall^ 
F I N I $. 



510*^ 



This book should be returned to 
the Library on or before the last date 
stamped below. 

A fine is incurred by retaining it 
bey^nd;^he specified time. 

Pleave return promptly. 



2 "Ben 



imhi(^ 




